Trauma-activated polymorphonucleated leukocytes damage endothelial progenitor cells: probable role of CD11b/CD18-CD54 interaction and release of reactive oxygen species.
Endothelial progenitor cells (EPCs) and polymorphonucleated leukocytes (PMNLs) migrate to and accumulate at the site of tissue injury where they express complementary sets of surface receptors (CD11b/CD18, CD54), suggesting a possible cellular interaction. Trauma-activated PMNLs release inflammatory mediators and reactive oxygen species (ROS) produced by the NADPH oxidase, which may negatively impact EPCs. To characterize the interactions between PMNLs and EPCs, we identified common surface receptors and measured the role played by NADPH oxidase and neutrophil elastase. Polymorphonucleated leukocytes were obtained from either healthy volunteers or multiple-trauma patients. After stimulation with either n-formyl-l-methionyl-l-leucyl-l-phenylalanine or phorbol 12-myristate 13-acetate, the PMNLs were incubated with DiL-prestained EPCs in a ratio of 20:1 for 3 h. Early EPCs were isolated from buffy coat. Endothelial progenitor cell killing was measured by flow cytometry, and necrotic EPCs were identified by measuring the uptake of 7-aminoactinomycin. We found that blocking CD11b, CD18, or CD54 on the EPC surface with monoclonal antibodies or blocking the intracellular production of ROS by neutralizing neutrophil's NADPH oxidase with a diphenyliodonium chloride pretreatment protected EPCs, enhancing its survival, whereas inhibiting neutrophil elastase had no effect on survival. Furthermore, we observed that native PMNLs obtained from multiple-trauma patients damaged EPCs, whereas native PMNLs from healthy volunteers did not. Our results demonstrate that EPCs and PMNLs do interact via complementary receptors and that this interaction results in PMNL-derived ROS-induced EPC damage. The effect of neutrophil-derived elastase was found to be negligible. These findings suggest that EPC damage by activated PMNLs may contribute to impaired wound healing observed after severe trauma.